Amendments to the Claims 



1 . (currently amended) A method for referencing or registering a pat ie nt or a 
pat ie nt body part in a camera-assisted, medical navigation system comprising the 
following steps: 

manually manipulating a light beamer so as to scan a light beam produced 
thereby across a surface of the body part to seguentiallv produce a plurality of light 
marks on the surface of the body part: 

using a plurality of cameras to detect the light marks on the surface of the body 

eart; 

determining three-dimensional spatial positions for respectiye light marks: and 
referencing or registering the body part based on the three dimensional spatial 
positions of light marks 

th e pat ie nt body part to b e r e f e r e nc e d is brought into th e d e t e ct i ng range of a 
nav i gation syst e m ass i sted by at le ast two cam e ras, th i s nav i gat i on syst e m d e tect i ng 
with comput e r support th e thr ee -dim e nsional, spatia l pos i t i ons of li ght marks, 

li ght marks ar e gen e rat e d on th e surfac e of th e part of the body to b e r e fer e nced 

by m e ans of a l ight b e am, th e thr ee -d i m e nsional position of th e light marks b ei ng 
d e t e rm i n e d by th e cam e ra-ass i st e d nav i gat i on syst e m, 

th e thr ee -d i m e ns i ona l pos i tion of th e surfac e of th e part of th e body to b e 

r e f e r e nc e d i s d e t e rm i n e d by m e ans of th e pos i t i ona l data for th e li ght marks . 

2. (currently amended) The method as set forth in claim 1 , wherein the spat i a l 
posit i on of sa i d surfac e step of referencing or registering the body part includes 
assigning i s ass i gn e d to a set of image data, previously produced by an imaging 
technique[[,]] for said body part , to the referenced or registered body part of th e body 
conc e rn e d, e sp e c i a ll y a CT, MR I (magn e t i c nuc le ar r e sonanc e tomograph), PET, 
GPECT, x-ray or ultrasound scan data s e t to updat e -r e f e r e nc e said i mag e data of this 
data s e t . 
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3. (currently amended) The method as set forth in claim 1 , wherein sa i d l i ght beam 
\s the plurality of light marks are produced bv a beam of invisible light , in part i cu l ar 
i nfrar e d li ght, sa i d cam e ras b e ing s e t to d e t e ct th e r e flections for th i s li ght . 

4. (original) The method as set forth in claim 3, wherein said light beam is a laser 
light beam. 

5. (currently amended) The method as set forth in claim 3, wherein a visible light 
reflection is created on said surface by means of a second beam of visible light, aimed 
substantially at the same target area as that of said invisible r e fer e ncing light beam7-a 
v i sib le l ight r e fl e ct i on is cr e at e d on sa i d surfac e. 

6. (original) The method as set forth in claim 5, wherein said second light beam is 
a visible laser beam. 

7. (currently amended) The method as set forth in claim 6, wherein said two light 
beams are generated by two juxtaposed or nested light sources l ocat e d juxtaposed or 
nested. 

8. (currently amended) The method as set forth in claim 1 , wherein s e v e ra l li ght 
marks ar e gen e rat e d i n s e qu e nc e on sa i d surfac e by sa i d ref e r e ncing l ight b e am, wh il e 
the pos i t i on positions of said g e n e rat e d the light marks are continuously detected and 
determined i s d e t e ct e d a ll the t i m e , i . e . in particu l ar until a sufficient number of 
positional data is obtained for recisterina the bodv part d e t e rm i n i ng sa i d spat i a l position 
has hav e b ee n acquir e d . 

9. (currently amended) A method for referencing or registering a patient or a 
patient bodv part in a camera-assisted, medical navigation svstem comprising the 
following steps: 

the patient bodv part to be referenced is brought into the detecting range of a 
navigation svstem assisted bv at least two cameras, this navigation svstem detecting 
with computer support the three-dimensional, spatial positions of light marks. 
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light marks are generated on the surface of the part of the body to be referenced 
by means of a light beam, the three-dimensional position of the light marks being 
determined by the camera-assisted navigation system, 

the three-dimensional position of the surface of the part of the body to be 
referenced is determined by means of the positional data for the light marks The 
m e thod as s e t forth i n c l a i m 1 , 

wherein either the camera arrangement or said body part to be referenced is 
moved during referencing so that camera shades are eliminated, a relative movement 
of said body part being tracked in said navigation system by means of a marker array 
fixedly positioned relative to said body part. 

1 0. (currently amended) A system An apparatus for referencing or registering a 
pati e nt or pat ie nt body part in a medical navigation system, comprising: 

a manually manipulated light beamer for producing at least one light beam that 
can be scanned over the surface of the body part to produce a plurality of sequential 
light marks on the surface of the body part: 

a plurality of cameras that detect the light marks and provide positional data 
related to respective locations of the light marks: and 

a processor operatively coupled to the plurality of cameras for receiving the 
positional data from the cameras and executing program code 

to determine a three-dimensional position in space for respective light 

marks, and 

to reference or register the body part based on the three dimensional 
position of the light marks 
i nc l ud i ng a m e d i ca l nav i gat i on syst e m ass i st e d by at le ast two cam e ras, wh i ch d e t e cts 
w i th comput e r support th e thr ee -d i m e ns i ona l , spat i a l pos i t i ons of li ght marks i n a 
d e t e ct i on ar e a, and m e ans for g e n e rat i ng sa i d li ght marks on th e s urfac e of sa i d body 
part to b e r e f e r e nc e d, th e thr ee -dim e ns i ona l , spat i a l pos i tion of sa i d li ght marks being 
d e t e rm i n e d by sa i d cam e ra-ass i st e d nav i gat i on syst e m, wher ei n sa i d m e ans for 
g e n e rat i ng sa i d li ght marks i s a li ght b e am e r produc i ng li ght r e fl e ct i ons on sa i d surfac e 
as li ght marks . 
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1 1 . (currently amended) The apparatus as set forth in claim 10, wherein said light 
beamer i s a b e am e r for produces a beam of invisible light , i n part i cu l ar infrar e d li ght, 
sa i d cam e ras b ei ng s e t to captur e th e r e fl e ctions of sa i d li ght . 

12. (currently amended) The apparatus as set forth in claim 1 1 , wherein said light 
beamer ts includes a laser light beamer. 

13. (currently amended) The apparatus as set forth in claim 1 1 , wherein said light 
beamer beams produces a second beam of visible light [7] aimed substantially at said 
same target area as that of said invisible referencing light beam, whereby a visible light 
reflection being can be generated i n add i t i on on said surface. 

14. (currently amended) The apparatus as set forth in claim 13, wherein said 
s e cond light beamer ts-a includes a visible light beamer for v i s i b le l as e r l ight . 

15. (previously presented) The apparatus as set forth in claim 13, wherein the light 
sources for said beams are unified into a single light source or are two juxtaposed or 
two nested light sources. 

16. (currently amended) A method for referencing or registering a patient or a 
patient bodv part in a camera-assisted, medical navigation svstem comprising the 
following steps: 

the patient bodv part to be referenced is brought into the detecting range of a 
navigation svstem assisted bv at least two cameras, this navigation system detecting 
with computer support the three-dimensional, spatial positions of light marks, 

light marks are generated on the surface of the part of the bodv to be referenced 
bv means of a light beam, the three-dimensional position of the light marks being 
determined bvthe camera-assisted navigation svstem. 

the three-dimensional position of the surface of the part of the bodv to be 
referenced is determined bv means of the positional data for the light marks The 
apparatus as s e t forth i n c l a i m 10 , 
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wherein relative movement between said body part to be referenced and said 
camera arrangement is tracked to eliminate camera shades during referencing it 
compris e s through use of a marker array [7] fixedly positioned relative to said body part 7 
by m e ans of which a r el at i v e mov e m e nt b e tw ee n sa i d body part to be r e f e r e nc e d and 
sa i d cam e ra arrang e m e nt i s track e d to eli m i nat e cam e ra shad e s dur i ng r e f e r e nc i ng . 

17. (new) The method as set forth in claim 2, wherein the image data includes at 
least one of CT, MRI, PET, SPECT, X-ray and ultrasound scan data, 

18. (new) The method as set forth in claim 3, wherein the invisible light is infrared 
light. 

19. (new) The apparatus as set forth in claim 1 1 , wherein the invisible light is 
infrared light. 
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